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-Showcase BACKGROUND OF THE I NVENTION 1. Field of the Invention neni~u~n
m~~~Amaw The present invention relates §o a showcase that includes a unit
base installed on the bottom surface of a machi ne chanber, and a bl ower and

"a drain pan provided in the machi ne chanber. 2. Description

A typical conventional freezer having a blower as disclosed i Mmm mmm@mmu
exanpl e, Japanese Unexam ned Pate E ffiég? [N No. 5-266330

freezing machine installed in a ca drain pan is prOV|ded "Gfpoo

bottom of the unit base to which the freezing nmachi ne has been |nstalled,
and a blower that blows hot air utilizing the waste heat from a condenser

onto the ff -ﬁl_llijlegp ﬁrIﬁﬂﬁMféﬁ in the drain pan. In some con
freezers, the unit base has ventilation ports for |ntrodUC|ngmmB|wwnmn“mm
the drain pan. Idhowsdsed conventional exanple, howe
fails, the screws securing the blower to the unit base coul d not B¥'¥enoved
fron1the back of the machi ne chanber, because the bl ower cannot be accessed
fromthe back. Therefore, replacing the bl ower has been extrenely
di ffi cul tBACKGROUNDQOF PHEXIKVENTEOMOrk, e.g. renoving the entire unit base
fromthe main body of the freezer, if the blower mal functions. SUN~I ARY OF
THE | NVENI} QRLeld of the Invention
The present invention relates to a showcase that
includes a unit base installed on the bottom surface of a
machine chamber, and a blower and a drain pan provided in the
machine chamber.
2. Description of Related Art
A typical conventional freezer having a blower as
disclosed in, for example, Japanese Unexamined Patent
Publication No. 5-266330 1s formed of a freezing machine
installed in a cabinet. A drain pan 1s provided at the
bottom of the unit base to which the freezing machine has
been installed, and a blower that blows hot air utilizing the
waste heat from a condenser onto the drained water gathered
in the drain pan. In some conventional freezers, the unit
base has ventilation ports for introducing hot air to the
drain pan.
In such a conventional example, however, if the blower
fails, the screws securing the blower to the unit base could
not be removed from the back of the machine chamber, because

the blower cannot be accessed from the back. Therefore,

replacing the blower has been extremely difficult, requiring



The present invention has been made with a view toward sol ving thngrgGLemmz
with the prior art described above, and it is an object of the presen
invention to provide a showcase that hag a unit base provided with a

drilled hole that is usually plugged by a drain pan and unplugged if

failure of a blower occurs so as to allow the blower to be renoved through

t he unpl ugged hole) thus permtting easier replacenent of a bl ower.

Accordin SP&SE o h i,nventipn, th is ovi ded a
show:asegel%c udi neg a uni téb%’sgrég\gﬁﬁé u#llglengeli‘%gr%o‘f‘fﬁ‘ne‘%ﬁ?g EOB: the hpchi ne
chanber, i j i r et achabl

i nstall edﬁ%%%??gﬁﬁ?gﬁéﬁ%%' gfr]igih'%]rg% W %’gf‘g‘?ﬁtf%sum t %ase is

provided with a drilled hole for allowing the blower to be taken out, and
the drilled hole is covered by the drain pan. According to the present

i nvent i oOrgUMMERYIrOF 'R hobhveeNyxon ded in the unit base is usually plugged by
the drain pan; hence, hot air froma condenser flows above the drain pan,

pronoting the eTheopaeisentofindenitdonahals, bads h%dbh%iQhQWﬁ%i%ﬂp@qidﬁql’
then the drain pan is renoved to take out the bl ower through the drilled

hol e, persalwing theesiproblem ackrtentheofprtiver MtveIescribdd aboveOZamg | N a
preferred formof the showase according to the present- invention, a fixing
pl ate forltidbg mp Helasgtoved the tpressoiddmmnt ton e pandvide chanmber i s

provi ded, an upper engagi ng portion of the fixing plate is retained on an
upper | ocIaRPaRs tihet dras e wyiiddese prowided oudth pordnidiledd Hdilee fi xi ng
plate is secured to a_|ower portion of the condenser by a screw. Wth this
arrange T dife YWY Rdnased Y & dradieParprandanininggrd st ur e t he

fixing plate, thﬁf secures the blower, to the condenser, the engaging
portion 5?3‘1[ %% r?g%éﬁ*ﬂeé: ARRYUESs §Haf &P Arkatethe dhawar dia heed hol e

in the uni j Kk on the |ocki.ng rtion of the condenser, then
only t her}:et(r)nv?g’%%[e;(;erhtﬁ:ldél%%o&q} e“t"%%%e“& + 1S PagftdRE |98s@L o t he
drilled Bl et WH ta RASKrS secured to the lower portion of the

condenser by a screw, thus allowing the fixing plate to be easily secured

to the condensenccbeda®igt B8r oREChepEES BErﬁhef?LQSeg@Owﬁegﬁrﬁgﬁording to

the present invention, the locking portion is Torned by at [east a

sandwi chiting ree iise priovaldeds aplsbiowdseON il WdRRYY aPUnlitoha@fe t he condenser
and sandw ches a securing portion) and a protuberance provided facing

agai nst clhessdrritiiolg repemboirdom Whirifaldel ®faEr aagkIRe! chiai®erocld ng portion
of the fixing plate that secures the blower is held between the
pr ot uber RAO¥eENPTONd dedndw dhiengacbiiper chambeant iang & ldettaichabiiyom t aki ng
pl ace cause% H{ | ogseni ng of the fixing plate due
installed drain pan for receiving drained water, wherein the
unit base is provided with a drilled hole for allowing the
blower to be taken out, and the drilled hole 1s covered by
the drain pan.
According to the present invention, the drilled hole
provided in the unit base is usually plugged by the drain
pan; hence, hot alr from a condenser flows above the drain
pan, promoting the evaporation of drain water, and 1f the
blower should fail, then the drain pan is removed to take out

the blower through the drilled hole, permitting easier

replacement of the blower.



3 1 JUL 2002 4 to the revolution of the blower. In addition, the 31 JUL 2002
-pr ot uberance and t he sandw chi ng nmenber have sinple structures and can be
easi |y fabricated. BRI EF DESCRI PTI ON OF3 THE DRAWNGS Fig. 1 is a front view
of a showcase in accordance with the present invention; Fig. 2 is a side
View of the showcase in accordance with the present invention; Fig. 3 is a
rear view of the showcase in accordance with the present invention; Fig. 4

! ! : e, Pre . on
wherel na rear Adhd DROEIGaT AT S Sy ShoHdeRe et 4O dot EFSEeu 6
i i i :  t i iop; Fig.
Ts'a pl arefes it SlOMRERG. Ta SERELAGTERRL fok PLBLRS CPhe BYEMMECRR: 1 1

accor dancghdi & ddieséF e Mthe machine chamber is provided, an upper

engaging portion of the fixing plate is retained on an upper
locking portion of the condenser, and a lower portion of the
fixing plate is secured to a lower portion of the condenser

by a screw.

With this arrangement, the blower can be replaced even
more easlily. To secure the fixing plate, which secures the
blower, to the condenser, the engaging portion of the fixing
plate that is located farther from the drilled hole in the
unit base is locked onto the locking portion of the condenser,
then only the lower portion of the fixing plate that is
located closer to the drilled hole of the unilt base is
secured to the lower portion of the condenser by a screw,
thus allowing the fixing plate to be easily secured to the
condenser.

In another preferred form of the showcase according to
the present invention, the locking portion is formed by at
least a sandwiching member that is provided on an upper
portion of the condenser and sandwiches a securing portion,
and a protuberance provided facing against the sandwiching
member.

With this arrangement, the locking portion of the
fixing plate that secures the blower is held between the
protuberance and the sandwiching member, preventing vibration

from taking place caused by loosening of the fixing plate due



invention, Fig. 7 is a detailed view of an essential section of the rffady| n2002
chanber of Fig. 5 taken at the line A-A;, Fig. 8 is a top cross-sectional
view of the essential section of Fig. 74 fromwhich a drain pan and an
evaporation plate have been renoved; Fig. 9 is a side view of an essenti al
section, showing a unit base, a condenser, a condenser blower, a fixing

pl ate, a drain pan, and the evaporation plate; 31 JUL 2002 5 Fig. 10 is

a Side Vi gy phoaPe@d3RRLLA! oFCEhLOBbbHSt Tl 46 A PLECERS for Tepl aci ng

the condenser blower; Fig. 'S a detalled view of Portron A of the _
essentia|P§6€ﬁBQEaﬁEthﬁd Qheaggnﬁhﬂchlﬁg'ﬁeﬁﬁgftﬂhbgdSXFQ?%Of an essent! al
&

section illustrating a process for renoving the fixing p froma | ocking

porti on oftithietap8gdeanar caPESERbRIL O) EhntiEaEBEFERRED EMBODI MENTS An

enbodi ment in accordance with the present invention will now be descri bed
in conjunction with the acconpanying drawi ngs. A showcase 1 is a desk-top
showcase nounted on a cash register counter in, for exanple, a convenience
store. ThBRREEBPWOESERIPTIONr OFeTHE yDRAWDNGSed of an adi abatic wall 4 nounted
on a unit base 3 of a bottonr~section, a bottom plate 6 nmounted on the

adi abatic wal |l #iond helde affrortfarvdewsif,a shbwqrdsd eln acdsrdan@stical |y
provided at the right and left of the unit base 3, a top plate 8 hung

bet ween t¥Whthiphle BResent imeemtdienplates 7 and 7, and a door 11 that

cl oses an openinq 9 at a rear surface surrounded by the rear edges of the

bottom pl ate 6, ftife & de @ ftide Vigw of thel shawaage dmtac®wdance hat t he

openi ng 9 n pbe opened and cl osed. A display conpartnent 13 includes a
space surwgﬂmdg%e ?ﬂ%nﬁog?vﬁﬁfi?%é top plate 8, the side plates 7 and 7,

and the bottom H:Ii?se g,isand an _openi n%aﬁl?t&at he front thereof, The space
i nsi de the unit base 3 Uhderr e dfi*afh ‘e showcase in accordance

with the present invention:

Fig. 4 1s a rear view of the showcase in accordance
with the present invention, wherein a rear panel has been
removed;

Fig. 5 is a longitudinal sectional side view of the
showcase in accordance with the present invention;

Flg. 6 i1s a plane cross-sectlonal view of a machine
chamber of the showcase in accordance with the present
invention;

Fig. 7 1s a detalled view of an essential section of
the machine chamber of Fig. 5 taken at the line A-A;

Fig. 8 is a top cross-sectional view of the essential
section of Fig. 7, from which a drain pan and an evaporation
plate have been removed;

Fig. 9 is a side view of an essential section, showing
a unit base, a condenser, a condenser blower, a fixing plate,

a drain pan, and the evaporation plate;



3 1 JUL 2002 6 wall 4 provides a nmachi ne chanber 14. Reference numeraal1 SML 2002
.denotes enforcing brackets installed at right and left of the unit base 3.
‘Reference nunerals 10, 10, and so on defiote resinous spacers provi ded at
upper and |lower corners of a rear surface . The adiabatic wall 4 has a

st epped shape with ow front and high rear, thus having a | ow portion 4A at
its front and a high portion 4B at its rear. The |ow portion 4A gently
inclines toward e near i1 64 ot j rtl entl y . inclines toward
the front. A Iorlig'l 'u&i né‘fl’s %Isli(aﬁo&?'le@n% ngotﬁr?%c%tnﬁ:ﬁggl h%tee |1g portion 4B
and the | ' 4A, i ' | [t
slightly %‘Fﬁﬁﬁﬂb%?%%‘;ﬁ %gf‘g%tf%ﬁ%%‘flar%gﬁaﬂ? ?éﬁ%@%ﬁ%‘%ﬁf’[ hat it
covers the adi apgly.caljls 4 ¢alNBAUR1ewddFC pdrti®nA DFAGEES avay from the
| ow portion 4A, the high portion 4B, and the longitudinal wall portion 4C
of the adigaitraddcthon BS, Fid. @ Sidfid ar manner, a low portion 6A at the
front, a high portion 6B at the rear, and a |longitudinal wall portion 6C

| ocat ed betweenrtilge flor I8 af \@etaide@ORdleWloife@n Beseheidl secti®l i ng
chanmber 17 extending fromfront bottomto rear top is forned between the
bot t om plitimasradiidiea guitadisd s cf oval terovihg cieerf ib8i mpnstiateit f1om aa
refrigerating cycle of a cooling apparatus Ris horizontally provided in

t he cool ilmrkingirertiomf Heheéigingensemon 4B, and a bl ower 19 is provided
in the cooling chanber 17 at the front center of the |ongitudinal wall
portion 4C. 3 1 JUL 2002 7 A cooler partitioner 21 extending fromthe top
surface of_the cooler 18 to thetxﬁﬁof thel(gﬁgtudinal wal | portion 6Cis

i nst al | e PEFERHEF T 95, g i FRFFERKED EMEORIMENYS hei ng provi ded bet ween the

cool er partitioner 2 d the bottomplate 6. A gquard 6D fQqr ,preventing
products from f niieﬁéq%g'"\?é‘rqt 0 ACF C&e ¥4ty PRPseRY HEV Tedge

of the laongitudin | | tion 6C of t ot t pl.ate 6. and a. |l ower

di schargeW tnoﬁq}es %ﬁ?‘%@;e&é {]Ihec?méﬁ*%é ‘Yﬁ-répf e%t?é. al%%orgg%rln%i}.rln&

partiti or}ﬁrav%ﬂnqzjgnti nues to the | ower edge of the | ower discharge port 22,
t hereby constrtuting a | ower discharge duct 23, which extends fromthe rear

of the cooler 1§ ighowfseOWer siaS ¢laadkie pOshowéasle MRt &d &1 @0lRish

partitioner 21 and the bottomplate 6. Reference nuneral 24 denotes a fan
case nountésh Sterti ncbumted| DVEI£d0. exdditplON G tashveniawdd Poske On The of the
bottomplate 6 is also formed to be a slope wall with its top slightly

| eani ng ehodwease Bk 15 guitnapei Dy clemtl g édhitof carc esed kabdnel ¢ owaell dd schar ge
port 22 being installed on the front surface thereof. The | ongitudinal wall
porti on @wpmd covmvientt hkase B3 phHtabottoe Sctbonntagrettom iplakel bel ow
the | ower discharge port 22. The | ow portion 6A of the bottomplate 6 al so

i ncli nes &dw 197 ekt vRALRDRIE i &L ¥ rbrAnGdiadePh 2 RAXd derwlR o t he
O oI S 28 % il O B LR, DO L o PO O P e
11 0 B EARE, 0L 608 MY ST S omb b g R,
JUL 2002 é% the side plates 7 and 7, and a door 11 that closes an

opening 9 at a rear surface surrounded by the rear edges of

the bottom plate 6, the slde plates 7 and 7, and the top

plate 8 such that the opening 9 can be opened and closed. A

display compartment 13 includes a space surrounded by the

door 11, the top plate 8, the side plates 7 and 7, and the

bottom plate 6, and an opening 12 at the front thereof.

The space inside the unit base 3 under the adiabatic



conpartment 13. The plane fluorescent lanp 31 emits light to the frgr? iﬂﬂ 2002
back, and is provided with a predeterm ned advertisenent display on

front surface. The high portion 6B of tge bottomplate 6 also gently

inclines so that it is taller toward the rear, and its rear end portion is

‘st epped downward. A rear wall portion 33 |located behind the cooler 18 has a
comuni cation aperture 32. The rear wall portion 33 of the bottomplate 6

te top DEREh FrerorEfesof o cﬁ%ﬁéﬁsﬁ?mé_%rf& ﬂ%ﬁ%@%@ﬁ@uﬁ%ﬁcﬁﬁhw' "
o oM S Ce R PRy Sl S AR HHECL PS8 o
y ana p or or exanpl

by the togptahgsg gnd ﬁerfe {40 e dsﬁfromrﬁﬁnsaxp& 5 ngptaaodd 105 top

and bottomon the right si e rear. A space Is provided
bet ween tPésfﬂbébaébécgﬁée§t6$133d38€ uppPEE R/hA! owdr 88Fndrseaf duct 41
vertically extending is formed in the space. An adiabatic material 48 is

al so i nstpbhpdshpsade.the top plate 8. An inner plate 49 is installed under
the adiabatic material 48 with a gap provi ded therebetween, and a tap duct
51 is construct ethdeidsatite walller4 (Had éa & epped hehsd anpth Clomt eri al 48,
The front end of the top duct 51 opens downward to the front, and an upper
di schargefpont &ddi Bi§brrmedrt hthes Méavhnghaslawr pogttent 4Awaenithe door 11
is closed, a series of cool air circulation duct systemis constructed that
ext ends frontJjand2aokrighfpontitne #Bwat Lhseread.t dThenelaw@orlamatber 17,
and fromthe cooling chanber 17 to the rear duct 41 and the top duct 51,
and furthé@anYthécgbBGF HP@éﬁ§r5E3p6P§r61Wh#ﬁ% EbﬁfhbﬁhaPPﬁﬁipﬂsﬁBe t he

machi ne chanber 14 will n e_described. A Iurallt of stages
slit- shapgﬂnEkﬁaﬁg?le?FstgﬁﬁﬁﬁethﬁrﬁEBnFr|ték;qqﬁﬁﬁ Q&Hﬁ%u¥£¥hd the right

base 5 nabBr ENOBpAT FOPRAREL BohPAGR LI POEERCR, 16, BRR 5RE LK PIEERER i ha
rect angul 45 W1 So600qr oF ae1ARE WRH MBS ZrdCiofaiopate 3%%?%#‘ 3 68,

whi ch Mﬁ|i in ug gﬂ ager. The unit base 3 | ocated under the adi abati c
wal | 4, asn mﬁiﬁa ?s g%osed except for the drilled hole 92. The drilled

hol e 92 i's cl oseghawssr £die siftd dals 6bhdtal 16d i@ tHAN therderers t he

drilled hole 92 is sufficiently large to |l et the condenser bl ower 69 pass

t her et hr ouge. alinabAeisawhinesachndbehe ldntonsasecs edbenghepdbel Awag 3,
there are installed a conpressor 63, a condenser 64, and a capillary tube
(pressurefremuthagldevporiiéfi AAki hheuhbighrpbrifjenasBpngangcthreof the

cool i ng agparatus R together with the cooler 18. Furthernore, a control box
67 for actengbiudinglawadht pertbenr4C ofietheapdipbatiss, waltofderBeus bl over

69, etc. are also installed in the machi ne chanber 14. In this case, as
shown in ¥pga Bim%ﬁéchﬂBPegsoF ggwj portion 6A at the front, a high’

portion 6B at the rear, and a longitudinal wall portion 6C
located between the former two are constructed. Furthermore,
a cooling chamber 17 extending from front bottom to rear top
1s formed between the bottom plate 6 and the adiabatic wall 4.
A cooler 18 constituting a refrigerating cycle of a cooling
apparatus R is horizontally provided in the cooling chamber
17 on the high portion 4B, and a blower 19 is provided in the
cooling chamber 17 at the front center of the longitudinal

wall portion 4C.



installed on the right at back, and the condenser 64 is installedjoh Jijie 2002
| eft at back in the nmachine chanber 14, as 3 1 JUL 2002 to observed
facing the machi ne chanber 14. The condgnser blower 69 is secured in front
of the condenser 64 by a fixing plate 93, which will be described

herei nafter. Reference nuneral 63D denotes a discharge pipe of the
conpressor 63, and 63S is an intake pipe. As previously nentioned, the

di abat i |l j ' f , d_the high
por tion 4B at i (b ot RATLAHG Ty ladiny £00h R orredtFive
f dopi ' .
4. whi cnCar ST RoL SETASTES, REEGp SFTCAETRORRT halinl "Haa topOPRASHET

portion Oéctbﬁ_ﬂﬁﬁh&ﬂfe&hﬁﬂbﬁﬁe1éooihﬁgceﬂgﬁﬂéfré?? Qﬂdiﬁﬁgrgg?dﬁgiﬁ

bl ower 69 are installed such that they are spaced above ton1sérface

of the unpioh8ged3v¥weeOHRb B80oPbA SaXR18¥6RbANDY ahhy SRaPBALELKEe a gate.
The drain pan 68 is renovably inserted through an opening in the rear

surface, phatelaced wukard tére o qarsiasn thih sk d dife 169 NEkedid o a 1 QYT 1 $9.

Ref erence nuneral 73 denotes an evaporation plate included in the drain pan
68 and f overticillyatrevidés oibtegrakbpeont thenbpper édige eyapehat i on of

drai ned water, which will be discussed hereinafter. The fixing plate 93 for
securi ng tergtbadinatrvwalbvieertion 06€ hef ctinelcbsttobiplatesubst andi al | y
U-shaped,_and has a nounting portion 94 to which the blower 64 is secured,
upper andlP¥eErdherhansge Popbri2ohs Dormed 3t thetlower zohdael theraotnd from

the nmount|n orfion 94, and an upper flange (engaging portion) 96 and a

| ower fl a’JFFb% @%iﬁ’ﬂatp%ﬁ%%ﬁ 2f cantipuesobo rﬁglé&tbwmelrrm@h@fhbhezont al

portions 95 and ?5 res ective%%. The | ower flange 97 has_a nmounting hole
r

98 dril | etPY¥Fer&HFChande Rotbnd2r ERCFERY LConStFering aehP¥®T 80 wel ded

t her et o, i chi,n er. 80 has_a secured portjion 83 welded to

t he conde@%ﬁﬁgég&g%ﬁ%bﬁﬁ'ﬁ?ﬁem&s S YR Lhe b’é?%c:; ‘B%n{]h%t COOLRF

angl es t r r&4 ndw &hi rtion, 85 that further
extgends g%%nhﬁ./ﬁrs%%fjr%%nv%e& %\ktlggp T t on@B%z.a' %f‘zéeéwrmr ° PP rict i ng

portion &Sastd £ 0emah o txea UPRETbéL EaH S RBLOT 6 ¢ h%efffﬂe%eo'n%&&%oﬁnai&dsfde

second secured portion 87 welded to the condenser 64 are forne

surface alendicessandfar htage padin ©6a Srowsd St bidwdi G197 and Fig. 11. An
upper portion of the condenser 64 is provided with a protuberance 88

opposi ng the sarfimei dloingy. tudd neAn i ldhipeg-tilent i6an o35 taied e o plateame of a
"dowel ," a |l ocking portion 89 being constituted by the sandw chi ng nenber
80 and t hks I bkeERrRE 183. b appelodm | wasl) ot ths s tew esprgiviThed in a

| ower portion of the condenser 64. In such a configuration, the upper
flange 96-%ANINE RISKYRIP A disrhargegidel 26 that |eterlpothe on 89 of

t he condgpser 64 nd secured £¥ screws 90, using the nounting hole 98 in
the | over PR iGHEATIR RAh 41 PoHing dlntalfpd on ke drente syrtaed in

condenser BIate:- 69" s JSHBITBGITS T RE1doRIETIER 6%, SRRTFNCAVEVBHA 2A i n
whi ch a fddd &f ProiisetaRsl 7P | fifkd Grd LI Fb bl B UhS TR A o0 with
discharge port 22. The low portion 6A of the bottom plate 6
also inclines down gently backward, and its front portion is
bent down to the front, an inlet 29 being formed at the bent
front portion. A plane fluorescent lamp 31, which has been
disclosed in Japanese Unexamined Utility Model No. 5-43458,

1s vertically provided at the front of the inlet 29, and

located at the bottom edge of the opening 12 of the display



3 1 JUL 2002 12 condenser 64 of the rear panel 2 (the portion is Ipdatjgtl 2002
the right side as observed fromthe rear). A notor 19Mfor driving the
blower 19 is installed in the machine cganber 14 at the rear of the

| ongi tudi nal wall portion 4C of the adiabatic wall 4, and di sposed between
the conpressor 63 and the condenser 64. The rotating shaft of the notor 19M
is coupled to the blower 19, penetrating the |ongitudinal wall portion 4C.

h is f d he, | ef id d
Faci ng (reonfsbaBhe S8 P e ddde FEHeRent oot 15 SFHA TRE cFo s of
he adi abgj, ] draj f the dragi
76, penot tarcEtons AnniBdeR b T pRdiTadd SIER arkEpBechiftBRBona Cpinea

onto the gd5pbPtPaEméRt dspda i3ﬁdiﬁ%tg£O?Engkgg%?g_the wat er from

defrosting and dew, drippihg Tromt cool er ows down al ong the high

tion 4B int ' t f j | 77
portion 4B into #he Kirgh 151 60 of fitid 8ttt Cbiitige ﬁ}g&ﬁﬁ]&gg e

fromthe drainage port 76, and is finally drained’n

The conpreasdinés, sbhehaengdenser t&flet heowapdetner rhpeand9i thgegdrai n pan
68, the control box 67, and the notor 19M are di sposed as descri bed above,
so that témdepontisnchs Seeppéérdywhwatral | &l denr asIaldri®shi 3 chanmber
14 without interfering wth each other. The showcase 1 -constructed as
descri bedlevatedi behitnd ethencaoteshl 8 egast @r commuhkcadbion aperearense.
store. A product V, such as a bottled or canned beverage, is 3 1 JUL 2002
13 acco t BeaRnWa bl sperlten 33t 0f thepbeytemnpiaterht tidt hast bhe case,
the product Vis put in the display conpartnent fromthe opening 12 on the
f r ont andC%W%E%Hcgﬁi?%eaP%RFBB?t3%n1%Af%ﬁm?%e°fr@nﬁl@PGesﬁﬁf@ﬂe having

| i tudipal | ti 6 f the_bott | ate 6, h in Fig. 5.
Tﬁzg! ?hgfﬁﬁmygBr?gg%g%ﬁgﬁrg%gﬂEsSfﬂ%Pdigg}gyasﬁrfacgso? ?ﬁg :gmelgnst

t . At thi i v 2. Sl t;he | ti 6A slightly inclj d d
z p\?\gid the béikfﬁg{e“t‘%" 5 tisie/@ﬁ%{@f?%gt'aﬁ%’ tcﬁé%gg%@é’g %ﬁﬁga: &““?ﬁé

i schar ck T i ng towar e, fron 0
pl ace t%gm%g%gﬁ%% o%égﬁ%gﬁi%% %%?%%oéfiﬁPo ét%%gb%?r%ﬂ?%Fé?ﬁa%et%Zt
provi des o SPhEy éﬂréaﬁéf@frésﬂ%QQ$ dséfﬂgtéﬁﬁ téﬁauageéﬁggi stage if a

t el1 01 that e

shelf 91 is not provided) or on es provi des di spl ay
surface ofuppertPRer fstetdmiEe, (b €0OTtdd Platdesrond enéfH6eLém opened
and the product Vis put in the display conmpartnent through the opening 9.
At this tphate sé nice mémnsigh phngeo3BEatntits heophehd Bdteor shiehs! y

i nclined downward toward the front, the products V can be snoothly
accomodatiaht nsbie cas stlosefvedn fihem reke . réart héy mpase sisngardviidldd gh
portion 6B and the shelf 91 are inclined downmward toward their front,

cust oner SPeEFPeR R AGiIRRELIS MAtRFLAk3S | §0d alrnenaplateud? onendtakes out

the product V on the front row the prodLCt V behind it will be
aut omat i cat1y ‘?ofb‘?/fedﬁc VeRELFALIY eutending ihLopiRd 1R the SPRORase i s

turne O 3 1 T SHEBaAY GRSt b AR B b SRt e |1 ke
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at the re%rl; a?ﬂ%%e%érré%t iiﬁgl.e]{;\%elﬁlar{t%hé@cg'répg'&%&ﬁﬁ? g 19M of the

bl over 1%qfiwhi i@ wOPCRNSEr 49 B £%A8 AN &dthé%&@étéééﬁi 9—5&@”{) of
hi gh tenperature and pressure discharged fromthe dischargrng pi pe 63D of
the conpressaudB 51 WS ¢oH SLFNELEPBIRPSEN Bthe\NENRdP plats £94leESERe and
adiabatic material 48.
The front end of the top duct 51 opens downward to the
front, and an upper discharge port 61 is formed there. With

this arrangement, when the door 11 is closed, a series of

cool air circulation duct system is constructed that extends



| iquefied by outside air supplied by the condenser blower 69. The §ohdi)is 902
liquefied refrigerant is deconpressed by the capillary tube 66, then passed
into the cooler 18 where it evaporates. At this tinme, the refrigerant
deprives the air in the cooling chanber 17 of heat, thereby exhibiting its
cooling effect. The refrigerant |eaving the cooler 18 is suctioned into the
conpressor 63 through the intake pipe 63S, and conpressed again. The bl ower

19, when id,4 i | Tyl t ' t d disch

1t ower o TR G AT SHAE IR o e A e Y ) AR 0
[ I ' I | | h 7 t b

ool o by o e (CHEiel BT e, 1o Chld A B el i 02

conmuni catg1on e fetutithe? w%w&&féﬁﬂ 1% i def PordU @y 41 through a
conmuni cation aperture 43. The cold air then rfoves up 1 n the rear duct 41

and enters the t@peduohfigurbtevghiaeiaenthat naBhdRsr EHEABe+2 13NG133, and
noves forward. Thereafter, the cold air is discharged froma discharge port
61 t owar d niohwe tler cdietscopldreidng A2pifirahétdi ofl syagespart BRAt-&Baped3 1 JUL
200Z 15 The cold air discharged fromthe discharge port 61 noves toward the
inlet 29 wkhausftopenty 3R @ne dormeidn iat thiee fopat mmrifAcearthd thict i oned
into the inlet 29 by the suction force of the blower 19 by bei ng gui ded by
t he pl ane Tighdr &fdedefitapd del suxfieges of ttihe aindtclass 13, amd ruhe ateat i n
the display conpartnent 13 to cool the interior of the display conpartnent
13 to a p P@n‘%&%#ﬁéﬁaﬁﬁﬁé 3phayer agf opeaisg.d The ppening ke

cooler 18 enters.the | ower discharge duct 23, noves forward therein, and is
di schar ge& 5epﬁ@yf &t T6RT IP@“Ie&ngri SYFh dhafadit S iben opened@ndhe | ower
di schar ge rt 22. ually,,.the copling effect e |low portion 6A_of the
di spl ay sgﬁgggg'ofT#EegF%§ePﬁﬁgtgsgaﬁeg ﬁﬂﬁﬁﬁangPiEXtEﬁchPFHéPrfPSﬁPthe
di schar ge gBOI5t-+ t gnd riQr t farth_abaove, however, the
cold air P? g%?@%?@yggu%p%ﬁe %b%ﬁ?%%%Fo@§P% i?bﬁ§ 2 S@Ptﬁfz, by
solving t ebhar igak oJc]™ ef t u r e,lower

i schar ge et Do e e gt The ARLE BARY 3 IHORERR Gngbyich

prot uber aaaga®atis Wanned,t ker abehawe hgace1okaa dieehd’ 360k %he cold air
fromthe | ower discharge port 22 or the circulation of the coP air will
not be i ntedfléeddheileh 9y tike papdutéd \hoDet B2 16VWePOELEORNEA. tiHleN t he
condenser blower 69 is actuated, outside air is suctioned through the inlet
2A of thedreadn pancl82ispdsstdliledoughurtizermordensthe 6dridbddbhoys $2 t he
drain pan 68 at the front. This causes the drained water in the drain pan
68 to evapfr sléfisdientily damge theléti thedchodensprpbdoiweed 69npass 1 JUL
2002 16 thg unib basg 3 is closed by the drain pane 68 that has been

i nst al | ed “PPRELEEPUSPeventing the outside air fromentering through the
drilled hole 92 ndtdiSt%%Qing t he hot g'r of the condenser 64. This
enabl es the hot & r 1% LACRIRE “RIBRPL LS ccOPRETRGERd phi Bl Wi t Hease
evaporati gn S xpedi t he evaporation _of the drained
water. A gér?h%?gtégeagpgﬁﬁg?e ag ?SbﬁgﬁsgﬁFOQEOtaaFPngPPEPrcéériﬁ@ Re

condenser cf91akhe il HptedglenatedybinbAc6oHR)CFE0MARILL! Qs 0t of the

exhaust port 3A around the unit base e rest o

reaches cubeuligezhtahgt Boch8abroRhBOLBoSH HES nit t ow

out si de throug% t he cgtogts 3B. The hg?igﬁg gg%?%geggtkoFB?EShgﬁtg&EE 3B

fl ows al onbet beodkedel1pl. atPurthériesd, tdecsheto D BéRe EPheEFeBy to prevent dews
frombeing formed thereon. The follow ng will descri be the procedure for

r epl aci ngachemmoddéhngr abtontrofObohrtl, thel dradn paAt 6ned abadensbhe

adi abatic wall 4 has the I ow portion 4A at its front and the high portion

4B at itsblewWer §8.tR4c.t Asenadhonénehatibed id thel maehiae thambeent 4and

hi gher at its rear. This prevents the hand or fingers fromthe front of the
showcase 1, nakit®y F11s §R%Ri e showrplmdilg heb cothiencempbésser ©9.ighe -

fixing pI?te 9% sgcuring the condenser blower 69 to the condenser 64 is
| ocat ed at™Phathg8k°Y| GBeofieht abnbarkerand hheoseBRAPRECE! 6fh LEe rear
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showcase 1, either. However, the unit base 3 is provided



3 1 JUL 2002 17 with the drilled hole 92 that is sufficiently Iardd tjgL! 2002
the condenser blower 69 pass therethrough. In addition, the showase 1 is

| i ghtwei ght so that it can be rested ong@ cash register counter at a
conveni ence store, allowi ng the showase 1 to be placed on the floor with
its back surface facing down. First, the rear panel 2 is renoved, the drain
pan 68 is taken out fromthe rear of the showase 1, then the products V,

compart mogpeeSdell LEERATC.RE GhBRT TLRhREE AL e [oindtifet bhaven
surface faging QQ&ﬁreésiﬂrf%bHHSB¥ eaatesﬁ&QnSLPEGDasghgug 2ifg! paRtaV! ded

W th resinous spacers and so on that prevent ace of

the showcgse ¢nhiEcAnyeen pE aa&erﬂbéecaefeﬂhaﬂew t lR&FErd A OO nurh e
protecting both the showcase 1 and the floor from being scratched. Next, a

tool is ipspréaefotBs08081k6Ratge! pegehoretAd BomprdsdorneBhearni 63B8ase 3 to
renove the screws 90 securing the |lower portion of the fixing plate 93, and
t he upperafl #ntak86pipedetios harkvicus Ithand wickomesd pothe cad Bobatid heall
condenser 64 (Fig. 12), then the condenser blower 69 and the fixing plate
93 i s takénhasttbé lowedrpbrtillohohd 8R. iThefrontienard bhewhigh9postdehached
fromthe fixing plate 93, and replaced by a nondefective one. Thereafter,
the new céRdahséEsbbaaks 60 thatthhefharhgnel ghambgraié Lsrdowensett ed
through the drilled hole 92 forned in the unit base 3, the upper portion of
the fixi ngtpl&Fenyzapd highepyathéteobrrky pgiAngan e grompRessPkichier 64,

and the |lower portion of the fixjng plate 93 is secured 3.1 JUL 2002 ~8
by the SC?EQBtgﬁ C?ﬂgegﬁﬁﬁcéée Yh?ghraF§eHu55¥k arfecPpr¥ddetssideshgn as
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the showage 1, and the drilled hole 92 fornmed in the unit base 3 is
closed. Lastly, the rear panel 2 is reinstalled. Thus, since the drilled

hol e 92, which Iuﬁléj%&idéh% conﬂ t{}gecg 6&0‘5 f%n&dei n the unit

base 3, the hot air fromt ser oms above the drain pan 68,
expedi ti ngnkhgl e¥apsnshi eRaef tdepi Ad &ﬁ&@éd ABoaédtﬁéOBottht Baregqpdenser
bl ower 69 should fail, the condenser blower 69 can be take out through the
drilled hefethe, upﬁtnbhéeng besachourpiAgeprateof2t Bebseadenagliybl oner 69.
Mor eover, as previously nentioned, since the protuberance 88 is provided,
and t he sshapedhibhgenanpate80 Bl drweirprpEnas as eréibvatnky | indertdd

| ocki ng portion 89, the above replacing work can be easily acconpli shed,
and t he stheaugboanfopabingxingthearean3suvface. | andecpldgedt undar the
revol ution of the condenser blower 69, thus restraining vibrations or

noi ses frBANBENAGT pP6dﬁE@dth?hE§ndﬁ§sﬁESE?‘PB@H aBov ReFPERAGE | NUBRERL di ng

hol e that 95egﬁ§8£¥gggi}f3§238059g$ﬂ8 Bfafs %aﬁ'f Sa58 VR Ehe OFate: PeRoGPd
fail, the ?horg%ﬂ Pe tgg roggsghggé ym m@ﬁdrtll 3BQ§§§ Fgermttlng easy

replacenen Power’ reover, € Tng o €ki ng portion
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hereinafter.

The fixing plate 93 for securing the condenser blower
69 to the condenser 64 1s substantially U-shaped, and has a
mounting portion 94 to which the blower 64 1s secured, upper
and lower horizontal portions 95 and 95 that horizontally
extend from the mounting portion 94, and an upper flange

(engaging portion) 96 and a lower flange 97 that vertically



screws of the fixing plate do not |oosen due to the revolution(ﬁ3th?UL 2002
condenser Dblower, so that vibrations or noises can be restrained. ~ JuL
zooz 20 WHAT IS CLAIMED IS: 1. A showcage conprising: a unit base
constituting the bottom surface of a nmachine chanber; a bl ower provided in
t he machi ne chanber, and a detachably installed drain pan for receiving

drai ned water, wherein the unit base is provided with a drilled hole for

o Lonng ey ofetn 0 RE0, U1 p o0 dhe 66 4LEL10! ebsocorgasd, by (e

drain pa owcase accordi ng 1" further’ co fixing

Chet e, il AL ey d € SSMENNG ndLo e GPEDLSR eharbes.
The condenser 64 has a sandwiching member 80 welded thereto,
and the sandwiching member 80 has a secured portion 83 welded
to the condenser 64, a bent portion 84 that extends, being
bent at right angles to the secured portion 83, and a
sandwiching portion 85 that further extends downward from the
bent portion 84. Furthermore, a restricting portion 86
surrounding the upper flange 96 of the fixing plate 93 and a
second secured portion 87 welded to the condenser 64 are
formed on a side surface of the sandwiching portion 85, as
shown in Fig. 7 and Fig. 11. An upper portion of the
condenser 64 is provided with a protuberance 88 opposing the
sandwliching the sandwiching portion 85 and having a shape of
a "dowel,"™ a locking portion 89 being constituted by the
sandwiching member 80 and the protuberance 88. Tapped holes
(not shown) are provided in a lower portion of the condenser
64.

In such a configuration, the upper flange 96 of the
fixing plate 93 is inserted in the locklng portion 89 of the
condenser 64, and secured by screws 90, using the mounting
hole 98 in the lower portion of the securing plate 93. The
screws 90 are inserted in the tapped holes in the lower
portion of the condenser 64. Thus, the condenser blower 69
is secured to the condenser 64.

An intake port 2A in which a filter 74 has been

installed 1s formed in a portion assoclated with the



is retained on an upper |ocking portion of the condenser, and a | §werjUL 2002
portion of the fixing plate is secured to a | ower portion of the condenser
by a screw. 3. A showcase according tojglaim2, wherein the | ocking portion
is fornmed by at |east a sandw ching nenber that is provided on an upper
portion of the condenser and sandw ches a securing portion, and a

pr ot uberance provi ded faci ng agai nst the sandw chi ng nenber. AMA
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the cooler 18 flows down along the high portion 4B into the
drainage port 76, further into the drainage hose 77 from the
drainage port 76, and is finally drained into the drain pan
68.

The compressor 63, the condenser 64, the condenser
blower 69, the drain pan 68, the control box 67, and the
motor 19M are disposed as described above, so that these
units can be orderly installed in the small machine chamber
14 without interfering with each other.

The showcase 1 constructed as described above is
rested on a cash register counter of a convenience store. A

product V, such as a bottled or canned beverage, is
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accommodated and displayed in the display compartment 13. In
this case, the product V is put in the display compartment
from the opening 12 on the front and placed on the low
portion 6A on the front side of the longitudinal wall portion
6C of the bottom plate 6, as shown in Fig. 5. Thus, the low
portion 6A provides the display surface of the lowermost
stage. At this time, since the low portion 6A slightly
inclines downward toward the back, the product V leans
against the protuberance 27 or the discharge guide 26 at the
back rather than falling toward the front.

To place the product V on the high portion 6B of the
bottom plate 6 that provides a display surface of a middle
stage (or the uppermost stage 1f a shelf 91 is not provided)
or on the shelf 91 that provides the display surface of the
uppermost stage, the door 11 on the rear surface is opened
and the product V is put in the display compartment through
the opening 9. At this time, since the high portion 6B and
the shelf 91 are slightly inclined downward toward the front,
the products V can be smoothly accommodated in succession
from the rear. Furthermore, since the high portion 6B and
the shelf 91 are inclined downward toward their front,
customers can see the products V more easily, and when a
customer takes out the product V on the front row, the
product V behind it will be automatically moved to the front
Trow.

When the power of the showcase is turned ON to start

operation, the plane fluorescent lamp 31 will first turns ON
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while illuminating the interior of the display compartment 13
at the rear at the same time. When the compressor 63, the
motor 19M of the blower 19, and the condenser blower 69 are
actuated, a gas refrigerant of high temperature and pressure
discharged from the discharging pipe 63D of the compressor 63
flows into the condenser 64 wherein it is condensed and
liquefied by outside air supplied by the condenser blower 69.
The condensed ligquefied refrigerant is decompressed by the
capillary tube 66, then passed into the cooler 18 where it
evaporates.

At this time, the refrigerant deprives the air in the
cooling chamber 17 of heat, thereby exhibiting its cooling
effect. The refrigerant leaving the cooler 18 1s suctioned
into the compressor 63 through the intake pipe 63S, and
compressed again. The blower 19, when 1t 1s actuated,
suctions alr through the inlet 29 and discharges it toward
the cooler 18, as indicated by the arrows shown in Fig. 5.

As previously mentioned, the cold alr in the cooling chamber
17 that has been cooled by performing heat exchange with the
cooler 18 goes out through a communication aperture 32 and
enters into the rear duct 41 through a communication aperture
43. The cold air then moves up in the rear duct 41 and
enters the top duct 51 through communication apertures 42 and
53, and moves forward. Thereafter, the cold air is
discharged from a discharge port 61 toward the front opening

12 of the display compartment 13.
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10gg 10 The cold air discharged from the discharge port 61
moves toward the inlet 29 while forming an air curtain at the
opening 12, and is suctioned into the inlet 29 by the suction
force of the blower 19 by being guided by the plane
fluorescent lamp 31. A part of the alr curtain 1s circulated
in the display compartment 13 to cool the interior of the
display compartment 13 to a predetermlned temperature. A
part of the cold air leaving the cooler 18 enters the lower
discharge duct 23, moves forward therein, and is discharged
to the front of the longitudinal wall portion 6C from the
lower discharge port 22.

Usually, the cooling effect on the low portion 6A of
the display surface of the lowermost stage, which is located
farther from the discharge port 61, tends to deteriorate. As
set forth above, however, the cold air is directly supplied
from the lower discharge port 22, thereby solving the
deteriorated cooling effect problem. Furthermore, the lower
discharge port 22 is provided with the discharge guide 26,
and the protuberance 27 is formed therebelow; hence, the
discharge of the cold air from the lower discharge port 22 or
the circulation of the cold air will not be interfered with
by the product V on the low portion 6A.

When the condenser blower 69 is actuated, outside air
is suctioned through the inlet 2A of the rear panel 2, passed
through the condenser 64, and blown to the drain pan 68 at
the front. This causes the drained water in the drain pan 68

to evaporate. At this time, the drilled hole 92 provided in
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the unit base 3 is closed by the drain pane 68 that has been
installed, thereby preventing the outside alr from entering
through the drilled hole 92 and disturbing the hot ailr of the
condenser 64. This enables the hot air to smoothly flow
above the drain pan 68 and the evaporation plate 73 so as to
expedite the evaporation of the drained water. A part of the
alr that has turned into hot air after cooling the condenser
64 or the hot air generated by the compressor 63 flows out of
the exhaust port 3A around the unlit base 3, while the rest of
the hot alr reaches cutouts 3B at the rear on both sides of
the unit base 3 to flow outside through the cutouts 3B. The
hot air coming out of the cutouts 3B flows along the side
plate 7 to heat the side plate thereby to prevent dews from
belng formed thereon.

The following will describe the procedure for
replacing the condenser blower 69 1f it falls. As mentioned
above, the adiabatic wall 4 has the low portion 4A at its
front and the high portion 4B at its rear, so that the
machine chamber 14 is lower at its front and higher at its
rear. Thilis prevents the hand or fingers from the front of
the showcase 1, making it lmpossible to replace the condenser
blower 69. The fixing plate 93 securing the condenser blower
69 to the condenser 64 is located at the back side of the
condenser 64 as observed from the rear surface side of the
showcase 1 (on the front side of the showcase), making it
impossible to remove the condenser blower 69 from the rear of

the showcase 1, either. However, the unit base 3 is provided
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the condenser blower 69 pass therethrough. In addition, the

showcase 1 is lightweight so that it can be rested on a cash
reglster counter at a convenlence store, allowing the
showcase 1 to be placed on the floor with its back surface
facing down. First, the rear panel 2 is removed, the drain
pan 68 1s taken out from the rear of the showcase 1, then the
products V, such as bottled or canned beverages are taken out
of the display compartment 13. The showcase 1 is then placed
on the floor with its back surface facing down. As
previously mentioned, the back surface 1s provided with
resinous spacers 10, 10, and so on that prevent the back
surface of the showcase 1 from coming into direct contact
with the floor, thus protecting both the showcase 1 and the
floor from being scratched. Next, a tool 1s lnserted through
the drilled hole 92 provided in the unlt base 3 to remove the
screws 90 securing the lower portion of the fixing plate 93,
and the upper flange 96 is detached from the locking portion
89 of the condenser 64 (Fig. 12), then the condenser blower
69 and the fixing plate 93 is taken out of the drilled hole
92. The condenser blower 69 is detached from the fixing
plate 93, and replaced by a nondefective one.

Thereafter, the new condenser blower 69 and the fixing
plate 93 are first inserted through the drilled hole 92
formed in the unit base 3, the upper portion of the fixing
plate 93 is held by the locking portion 89 of the condenser

64, and the lower portion of the fixing plate 93 1s secured
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10y 10%@%§)ﬂ§§%%g%49_90}0&he showcase 1 is raised back, the

products V, such as the bottled or canned beverages, are
placed back into the display compartment 13. Thereafter, the
drain pan 68 1s inserted from the rear of the showcase 1, and
the drilled hole 92 formed in the unit base 3 1s closed.
Lastly, the rear panel 2 1s reinstalled.

Thus, since the drilled hole 92, which is usually
closed by the drain pan 68, 1s formed in the unit base 3, the
hot air from the condenser 64 flows above the drain pan 68,
expediting the evaporation of drained water. In addition, if
the condenser blower 69 should fail, the condenser blower 69
can be take out through the drilled hole 92, permitting
easier replacement of the condenser blower 69.

Moreover, as previously mentioned, since the
protuberance 88 is provided, and the sandwiching member 80
and the protuberance 88 constitute the locking portion 89,
the above replacing work can be easily accomplished, and the
screws 90 of the fixing plate 93 do not loosen due to the
revolution of the condenser blower 69, thus restraining
vibrations or noises from being produced.

Thus, as described above in detail, according to the
present invention, the unit base of the showcase has the
drilled hole that is usually closed by the drain pan, and 1if
the blower should fail, the blower can be taken out through
the drilled hole, permitting easy replacement of the blower.
Moreover, easy locking onto the locking portion allows the

replacement to be easlly accomplished. Furthermore, the
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screws of the fixing plate do not loosen due to the
revolution of the condenser blower, so that vibrations or

nolses can be restrained.
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a unit base constituting the bottom surface of a
machine chamber;

a blower provided in the machine chamber, and

a detachably installed drain pan for receiving drained
water,

wherein the unit base i1s provided with a drilled hole
for allowing the blower to be taken out, and

the drilled hole is covered by the drain pan.

2. A showcase according to Claim 1, further
comprising a fixing plate for fixing the blower to the
condenser in the machine chamber,

wherein an upper engaging portion of the fixing plate
is retained on an upper locking portion of the condenser, and

a lower portion of the fixing plate is secured to a

lower portion of the condenser by a screw.

3. A showcase according to Claim 2, wherein the
locking portion is formed by at least a sandwiching member
that is provided on an upper portion of the condenser and
sandwiches a securing portion, and a protuberance provided

facing against the sandwiching member.



